Purification and characterization of the oxygen-sensitive 4-hydroxybutanoate dehydrogenase from Clostridium kluyveri.
Cell extracts of Clostridium kluyveri grown on ethanol plus succinate contained a NAD(H) dependent 4-hydroxybutanoate dehydrogenase (EC 1.1.1.61) at 66 U/mg. This enzyme was purified 42-fold under anaerobic conditions to homogeneity. Heat treatment, ion exchange chromatography on DEAE-cellulose, nondenaturing polyacrylamide gel electrophoresis, hydrophobic interaction chromatography on phenyl agarose, and gel filtration on Sephadex G-100 were used in the purification. The molecular mass of the enzyme was estimated to be 41.6 kDa by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and 86 kDa by gel filtration which indicates the active form of the enzyme is dimeric. The protein contains two atoms of Cu and one atom of Fe per monomeric unit. The enzyme exhibits maximum activity at pH 6.1 for the reduction of succinic semialdehyde and at pH 9.4 for the oxidization of 4-hydroxybutanoate. The Km values for NADH and succinic semialdehyde were 150 +/- 20 microM and 560 +/- 80 microM, respectively. In the reverse direction, the Km values were 670 +/- 80 microM and 55 +/- 16 mM for NAD and 4-hydroxybutanoate, respectively. The enzyme is inactivated by oxygen. The inactivation occurs with a t1/2 = 4.5 min at pH 8.2 and 30 degrees C.